Introduction
The United Nations Convention on the Rights of the Child requires all Member States to offer effective child protection. 1 Along with a moral imperative for governments to ensure that children are safe and secure, evidence shows the long-term educational, employment and health benefits that can result from protecting children from maltreatment and facilitating supportive parent-child relationships. [2] [3] [4] Violence has a direct impact on a child's health through physical and mental injury and, in the most severe cases, death. 5 However, a child who survives abuse is also at increased risk of developing healthharming and antisocial behaviours during adolescence and noncommunicable conditions, mental illness and disability during adulthood. [6] [7] [8] The magnitude of these effects is substantive. For example, 30% of the adult mental illnesses identified through World Mental Health Surveys in 21 countries were attributed to physical abuse in childhood or other adverse childhood experiences. 9 Adverse childhood experiences such as abuse and neglect have an immediate impact upon children and are associated with poorer health and behavioural outcomes. Others such as domestic violence affect the environment around children. 6, 7 Various tools have been developed to collect data from adults on their childhood experiences and current health status. [10] [11] [12] Such tools have helped identify relationships between adverse childhood experiences and subsequent sexual risk-taking, substance use and development of health conditions such as obesity, ischaemic heart disease and cancer. [6] [7] [8] 13, 14 Globally, a higher incidence of child abuse appears to be found in countries with relatively low per-capita incomes. 4 In many countries there is limited surveillance of childhood abuse and neglect and often an absence of relevant longitudinal studies. Adverse childhood experience surveys can provide rapid empirical data linking childhood experiences with adult health to inform the economic case for -and development of -appropriate interventions early in life. 8 Consequently, several international health organizations have invested in improving and standardizing tools and methods to investigate adverse childhood experiences. [10] [11] [12] 15 A life course approach to health has been made a priority for Europe. 16 A recent meta-analysis of data collected on European children estimated 134 cases of sexual abuse per 1000 girls, 229 cases of physical abuse and 291 cases of emotional abuse per 1000 children. 4 However, only about one in every three national ministries of health in Europe routinely provides Objective To evaluate the association between adverse childhood experiences -e.g. abuse, neglect, domestic violence and parental separation, substance use, mental illness or incarceration -and the health of young adults in eight eastern European countries. Methods Between 2010 and 2013, adverse childhood experience surveys were undertaken in Albania, Latvia, Lithuania, Montenegro, Romania, the Russian Federation, The former Yugoslav Republic of Macedonia and Turkey. There were 10 696 respondents -59.7% female -aged 18-25 years. Multivariate modelling was used to investigate the relationships between adverse childhood experiences and healthharming behaviours in early adulthood including substance use, physical inactivity and attempted suicide. Findings Over half of the respondents reported at least one adverse childhood experience. Having one adverse childhood experience increased the probability of having other adverse childhood experiences. The number of adverse childhood experiences was positively correlated with subsequent reports of health-harming behaviours. Compared with those who reported no adverse experiences, respondents who reported at least four adverse childhood experiences were at significantly increased risk of many health-harming behaviours, with odds ratios varying from 1.68 (95% confidence interval, CI: 1.32-2.15) -for physical inactivity -to 48.53 (95% CI: 31.98-76.65) -for attempted suicide. Modelling indicated that prevention of adverse childhood experiences would substantially reduce the occurrence of many healthharming behaviours within the study population. Conclusion Our results indicate that individuals who do not develop health-harming behaviours are more likely to have experienced safe, nurturing childhoods. Evidence-based programmes to improve parenting and support child development need large-scale deployment in eastern European.
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official statistics on child maltreatment. 4 Within the World Health Organization's (WHO's) European Region, levels of child mortality and morbidity appear to be higher in the east than in the west. 4 Therefore several countries in eastern Europe have undertaken adverse childhood experience surveys, using standardized methods. Here, we use the combined data from these surveys to measure the association between adverse childhood experiences and healthharming behaviours in young adults and to explore how the relationships between such experiences and behaviours vary between the surveyed countries.
Methods
Health ministries in Albania, Latvia, Lithuania, Montenegro, Romania, the Russian Federation, The former Yugoslav Republic of Macedonia and Turkey (Table 1 ) undertook adverse childhood experience surveys among young adults (Box 1, available at: http://www.who. int/bulletin/volumes/92/9/13-129247). Each survey was coordinated via the relevant national programme lead for violence prevention. The respondents, who were all in secondary or higher education, were not intended to be representative of the young adults in each country. The adverse childhood experience questionnaire was chosen because it produces data on temporally separated events relatively quickly and is a proven method with validated tools. 10, 12 It also avoids some problems associated with prospective studies -e.g. the underidentification of maltreatment in child protection data and confounding from the respondents' maltreatment during the survey process. 17, 18 Study coordinators recruited respondents through colleges of further education, universities and schoolsincluding vocational schools ( Table 1) . The family health history questionnaire developed by the United States Centers for Disease Control and Prevention 10 was used to measure childhood adversities and health-harming behaviours. However, outcome variables were sometimes changed by study coordinators, to ensure that the measured risks were pertinent to the target populations (Box 2, available at: http://www.who.int/ bulletin/volumes/92/9/13-127247). Folilowing translation of the questionnaire and piloting to assess the questionnaire's validity in each country, the surveys took place in classrooms between May 2010 and April 2013. Sampling used both stratified and random-sample methods, with classes as the sampling unit and each student in attendance asked to complete the questionnaire. Compliance in each country was over 75% (Table 1) .
For our multi-study analyses, data were limited to those from the 94.3% (12 308/13 173) of respondents who were aged 18-25 years (Table 1) . Most of the questions on adverse childhood experiences and health-harming behaviours were completed by over 95% of these respondents. However, the questions on sexual abuse were only completed by 91.3% (11 236/12 308) of respondents. There was betweencountry variation in the percentages of respondents who answered individual questions. For example; questions about emotional abuse were completed by all of the respondents in Albania and the Russian Federation but only by 89.2% (1339/1501) of the respondents in Montenegro (Table 1) . Analysis was limited to respondents that provided information on all 10 adverse childhood experience categories (86.9%, 10 696/12 308; Table 1 ). Such respondents had a mean age of 20.1 years and were more likely to be female (59.7%, 6389/10 696) than male ( Table 2) . Parental educational attainment was used as a proxy for the respondents' socioeconomic status when they were children. 19 This attainment was categorized as high if the parent had graduated from a college of further education or university, middle if the parent had completed secondary or technical school education or had enrolled inbut not completed -a college course and low if the parent had no education, was illiterate, had attended mandatory studies only, had only received an elementary or primary education or had attended a secondary school but had not completed the course. Father's educational attainment was used for the analyses wherever available (n = 10 392). Otherwise, the mother's attainment was used (n = 224) or, if neither parent's attainment was known (n = 80), the parental attainment was assumed to be middle. The outcomes examined were those that had been measured in at least five of the study countries (Box 2).
Version 18 of PASW Statistics (SPSS Inc., Chicago, United States of America) and version 2.7.9 of StatsDirect (StatsDirect, Altrincham, England) were used for the basic analyses and multinational meta-analysis, respectively. Dependent variables were dichotomized where necessary and relationships between individual adverse childhood experiences were examined using χ 2 analyses. Having any adverse childhood experience was highly positively associated with having any other adverse childhood experience (P < 0.001). Thus, as in previous adverse childhood experience studies, 6-8 the number of adverse childhood experience types reported by a respondentthe adverse childhood experience count -was categorized as 0, 1, 2, 3 or greater than 3 ( Table 2 ). To control for independent associations between demographics and differences in outcome results between countries, hierarchical binomial logistic regression was used, with country in the first stratum. A hierarchical model was chosen to account for potential dependencies between individual observations introduced through sampling in different countries. 20 The model-derived probabilities of healthharming behaviours associated with demographics and adverse childhood experience counts were used to generate an expected sample prevalence for each health-harming behaviour if all of the respondents' adverse childhood experience counts had been zero. As well as the multinational logistic regression models, models were generated for each outcome in each study country. Using the adjusted odds ratios (aORs) calculated from the country-level models, data were pooled across studies using the summary meta-analysis function in StatsDirect. For Albania and Montenegro there were insufficient individuals with more than three adverse childhood experiences and attempted suicide to generate country level odds ratios. The same was true for drug abuse in the Albania sample. With zero adverse childhood experiences used as the reference category, two statistics -I 2 and Cochran's Q -were used to estimate the betweencountry heterogeneity in the association between having an adverse childhood experience count above 3 and each of the health-harming behaviours. Forest plots were generated to show the aOR and corresponding 95% confidence interval (CI) for each behaviour -for each study country and for the pooled data. Ethical approval was obtained separately within each study country, using the appropriate processes. Ethical approval for the analysis of combined data from 
Results
Over half of the respondents reported at least one adverse childhood experience each. The most commonly reported adverse childhood experience was physical abuse (Table 2 ). In most countries, the reported prevalence of sexual abuse, emotional abuse and having a household member who was incarcerated or used drugs were relatively low. However, sexual abuse was reported by 7.5% (798/10 696) of the respondents. The between-country variation in levels of each type of adverse childhood experience was statistically significant (P < 0.05). The study countries also differed in terms of the respondents' demographics (Table 2 ) and their reported health-harming behaviours (Table 3 ). All types of adverse childhood experience were significantly associated with smoking, the problematic use of alcohol and drug abuse ( Table 4 ).
More than half (53.1%; 6177/11 642) of all adverse childhood experiences reported were experienced by the 14.6% (1561/10 696) of respondents who each reported at least three adverse childhood experiences. Adverse childhood experience counts were positively correlated with each of the health-harming behaviours (Table 4) ences, those who reported at least four adverse childhood experiences had higher odds for health-harming behaviours; from aOR: 1.68 for physical inactivity to aOR: 48.53 for attempted suicide (Table 5) . We ran separate logistic regression models for each country before using a meta-analysis -and a reference category of a zero adverse childhood experience count -to examine the between-country heterogeneity in the association between an adverse childhood experience count above 3 and health-harming behaviours. Pooled aORs ( Fig. 1 and Fig. 2 ) indicated low between-country heterogeneity (P > 0.100) for the relationships between an adverse childhood experience count above 3 and attempted suicide (I 2 = 34.7%); having had five or more sexual partners (I 2 = 37.2%); and physical inactivity (I 2 = 37.6%). Although there was evidence of substantial between-country heterogeneity in the relationship between an adverse childhood experience count above 3 and having had sexual intercourse when aged less than 16 years (I 2 = 66.8%), this was markedly reduced when the outlying data from Albania were excluded (I 2 = 15.3%). Albania was also an outlier for the association between such an adverse childhood experience count and the problematic use of alcohol and smoking, although substantial betweencountry heterogeneity in these relationships remained after the Albanian data were excluded -with I 2 values of 57.0% (P = 0.040) and 68.1% (P = 0.005), respectively. There was evidence of substantial between-country heterogeneity in the association between an adverse childhood experience count above 3 and drug abuse. The level of heterogeneity in this relationship remained substantial even after the outlying data for the Russian Federation were excluded (I 2 = 67.6%; P = 0.009). For all of the health-harming behaviours, the random pooled adjusted odds ratios generated in the meta-analysis were consistent with those developed though combined logistic regression (Table 5) .
Finally, using the probabilities derived from the logistic regression models (Table 5) , we estimated the reduction in levels of each healthharming behaviour if all adverse childhood experiences were eliminated. The percentage of respondents reporting 
Discussion
Our findings from analyses of adverse childhood experience surveys in eight countries show significant association between adverse childhood experiences and health-harming behaviours of young adults who live in the east of WHO's European Region. The relationship that we observed between the number of adverse childhood experiences and such behaviours are consistent with the results of previous studies. 6, 7 However, such associations have not been previously examined using a multinational sample from eastern Europe.
While additional studies and metaanalyses are required to confirm and extend our results, it appears that -even in populations with different levels of health-harming behaviours -there are some consistent relationships between such behaviours in young adulthood and adverse childhood experiences. We estimated that if all adverse childhood experience were eliminated, major reductions in health-harming behaviours would follow. Although such reductions provide an indication of the extent to which adverse childhood experiences affect health-harming behaviours, a reduction in the incidence of adverse childhood experiences remains a more realistic objective than their elimination.
In the sample that we investigated, adverse childhood experiences were associated with subsequent healthharming behaviours that were largely independent of the respondent's age, sex and level of parental education. Three out of the seven behaviours that we investigated -smoking, physical inactivity and attempted suicide -had no independent relationship with the level of parental education. However, many of the respondents were recruited (. . .continued) while they were in higher education and this may have introduced bias against more disadvantaged groups. More than half of the respondents had at least one parent who had completed secondary or technical school education. Sampling frameworks also varied between countries. For example, the Latvian respondents came from secondary and vocational schools whereas the Turkish respondents came from colleges of further education and universities. Any bias within and between samples may have affected the reported levels of adverse childhood experiences and healthharming behaviours. Although age, sex, parental education and country were included in our multivariate models to account for such variations, further research is required to evaluate levels of each adverse childhood experience and health-harming behaviour -specifically in disadvantaged groups.
One or two countries appeared to differ from the general trend for certain relationships between adverse childhood experiences and healthharming behaviours. For example, Albania appeared to be an outlier for the relationships between adverse childhood experiences and smoking, sexual intercourse when aged less than 16 years and problematic alcohol use. It is unclear if a high incidence of specific adverse childhood experiences -such as domestic violence -in the Albanian sample affected such relationships and this requires further study. Moreover, we are unable to identify if cultural differences between countries (e.g. tolerance of alcohol) may have impacted on reporting (e.g. problematic alcohol use by respondents or by a member of their childhood household). Although the surveys were based on one standardized questionnaire, minor adaptations to that questionnaire in each country and the questionnaire's translation from English into each native language may also have introduced bias. Like other investigations on adverse childhood experiences, this study relied on retrospective recall and consequently may have been affected by recall error. While levels of participation in the surveys and completion of most questions were generally high, relatively large numbers of the respondents failed to answer the questions on sexual abuse and sexual partners. It is not possible to identify if differences in the target groups or surveyors affected the completion of individual questions and the study's main findings. The percentage of respondents who reported that they had been physically abused in childhood (18.6%; 1993/10 696) was similar to an earlier estimate of the prevalence of the physical abuse of European children (22.9%), 4 which was based on global meta-analyses. [21] [22] [23] [24] Similarly, the percentage of respondents who reported that they had been sexually abused in childhood (7.5%) was similar to the corresponding values -13.4% for females and 5.7% for males -reported previously. 4 In contrast, the prevalence of emotional abuse previously recorded (29.1%) 4 was markedly higher than the corresponding value that we recorded (8.0%; 858/10 696), perhaps because of between-study variation in the definition of such abuse.
Worldwide, an estimated 28 000 deaths in children aged 0-14 years 
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were due to homicide in 2010. 5, 25 The actual figure is likely to be substantially higher because of under-reporting and the poor investigation of child deaths in many countries. 26, 27 For every fatal case of child maltreatment, thousands of children suffer non-fatal maltreatment, much of which will go unreported. For example, in England between 2009 and 2010, there were 62 child maltreatment fatalities and 43 700 child maltreatment cases substantiated through child protection data. 28 In a different study in the United Kingdom of Great Britain and Northern Ireland, 2.5% of children aged less than 11 years and 6.0% of those aged 11-17 years were found to have experienced physical, sexual or emotional abuse or neglect in the previous year. 29 These percentages indicated that child maltreatment was 7-to 17-fold more common than recorded by official reports. 29 In the USA, the lifetime economic burden of the new cases of child maltreatment that were identified in the year 2008 -including the costs of childhood health care, child welfare, special education, criminal justice, adult medical costs and productivity losses -was estimated to be approximately 124 billion United States dollars (US$). 30 The corresponding estimated costs per victim were US$ 210 012 and US$ 1 272 900 for non-fatal and fatal maltreatment, respectively. 30 Although the corresponding costs for our eight study countries are not available, they are likely to be substantive given that abuse, neglect and other stressors in early life so frequently lead to healthharming behaviours and, ultimately, to noncommunicable diseases. 9, [31] [32] [33] A WHO report on preventing child maltreatment in Europe 4 argues that child maltreatment and other adverse childhood experiences -and their consequences -could be prevented by interdisciplinary approaches. The high burden of adverse childhood experiences and the potential cost-effectiveness of their prevention make a compelling argument for increased investment in adverse childhood experience prevention and for mainstreaming such prevention into many areas of health and social policy. 4 Unfortunately, the routine collection of data on childhood abuse is rare in Europe. Cross-sector work between health, social, education and criminal justice agencies is also rare, typically small-scale and seldom focuses Notes: The size of the data points is proportional to the study's weight in the meta-analysis. Adjusted odds ratios were calculated for respondents who reported at least four adverse childhood experiences each. Respondents who reported no such experiences were used as the reference category. We used a binomial logistic regression model with each health-harming behaviour as the dependent and categorized counts of adverse childhood experiences and demographics (age, gender, and parental education level) as independent variables. High odds ratios were generated when particular healthharming behaviours were rare in those with no adverse childhood experiences but relatively frequent in those with four or more adverse childhood experiences.
on the primary prevention of adverse childhood experiences. Cost-effective health and social interventions -e.g. home visiting and parent training -can improve childhood environments and reduce antisocial behaviour in later adolescence. [2] [3] [4] [34] [35] [36] Adverse childhood experience surveys offer a rapid mechanism to encourage investment in such interventions, by identifying the scale of family problems and the potential health and social benefits of addressing such problems. WHO has called on health ministries to take a leadership role and ensure the development of national policies for the prevention of child maltreatment. 37 ■
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Note: The size of the data points is proportional to the study's weight in the meta-analysis. Adjusted odds ratios were calculated for respondents who reported at least four adverse childhood experiences each. Respondents who reported no such experiences were used as the reference category. 
Resumen
Experiencias infantiles adversas y su relación con comportamientos dañinos para la salud en los adultos jóvenes: encuestas en ocho países orientales de Europa
Objetivo Evaluar la relación entre las experiencias adversas en la infancia, por ejemplo, abusos, abandono, violencia doméstica y separación de los padres, consumo de sustancias, enfermedad mental o encarcelamiento, y la salud de los adultos jóvenes en ocho países orientales de Europa. Métodos Entre 2010 y 2013 se llevaron a cabo encuestas sobre experiencias infantiles adversas en Albania, Letonia, Lituania, Montenegro, Rumania, la Federación de Rusia, la antigua República Yugoslava de Macedonia y Turquía. El número de encuestados fue de 10 696 -59,7 % mujeres -de entre 18 y 25 años. Se empleó un modelo multivariado para examinar las relaciones entre las experiencias infantiles adversas y los comportamientos dañinos para la salud en las primeras etapas de la vida adulta, incluido el consumo de sustancias, la inactividad física y el intento de suicidio. Resultados Más de la mitad de los encuestados informó de al menos una experiencia adversa en la infancia. Haber sufrido una experiencia adversa en la infancia aumentó la probabilidad de tener otras experiencias adversas en la infancia. El número de experiencias adversas en la infancia se correlacionó positivamente con los informes posteriores acerca de comportamientos dañinos para la salud. En comparación con aquellos que no comunicaron experiencias adversas, los encuestados que informaron de al menos cuatro experiencias adversas en la infancia presentaban un riesgo significativamente mayor de muchas conductas dañinas para la salud, con un cociente de posibilidades que variaba de 1,68 (intervalo de confianza del 95 %, IC: 1,32-2,15) para la inactividad física a 48,53 (IC del 95 %: 31,98-76,65) para el intento de suicidio. El modelado indicó que la prevención de experiencias adversas en la infancia podría reducir sustancialmente la incidencia de muchos de los comportamientos dañinos para la salud en la población de estudio. Conclusión Nuestros resultados indican que los individuos que no desarrollan comportamientos dañinos para la salud tienen más probabilidades de haber tenido una infancia segura y educativa. Los programas basados en la evidencia para mejorar la crianza de los hijos y apoyar el desarrollo infantil necesitan un despliegue a gran escala en la región oriental de Europa.
